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INTERACTIVE SOUND REPRODUCING 

CROSS -REFERENCE TO RELATED APPLICATIONS 
Hot applicable. 

STATEMENT REGARDING FEDERALLY SPONSORED 
RESEARCH OR DEVELOPMENT 

Not app.l i cable . 

BACKGROUND OF THE INVENT I ON 
The invencion relates to interacv ive sound reproducing 

and -nor'? parliculariy ro sound reproducing ironi comparer 

compact disk (CTl drives, network radio stacione, broadcast. 

radio stations, and digitally encoded computer files. 

It is an important object of the invention no provide 

improved interact! ve sound reproducing , 

BRIEF SUMMARY OF THE INVENTION 
According to the invention, an audio syetem includes a 
sound re pi- eduction device for produclna audible sound irons 
audio ei-zuiels. The sound reproduction, device ineiuoee 5 iodic 
tuner, e powered speaker and a connector for connect ina Lhe 
tuia o.^e~ .diction device Kith a cor.-put.er. Tiie computer 
p .vices audio signals from a plurality of sources. The 
„ urces include a computer CD player, digitally encoded 
- "tracer riles stored on the computer, and a computer network 
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connected to the computer . The sound reproduct ion device 
inciudes control buttons for controlling at least one of the 
computer CD player, the digitally encoded computer files and 
the computer network. 

In another aspect of the invention, an audio system 
includes a sound reproduce/ion device for producing audible 
sound from audio signals . The sound reproduction device 
inc. i ud.es an enclosure, enclosing a radio tuner and a powered 
speaker. The audio system further includes a connector for 
connecting the sound reproduction, device with a computer, the 
computer for providing audio signals from a computer CD 
player, from digitally encoded computer files, and from a 
con ip u t e r n e t work . 

In another aspect of the invention, an audio system 
includes a sound reproduction device for reproducing audible 
sound from audio signals,, a computer coupled to the sound 
reproduct i on device for receiving the audio signals from a 
computer network, the audio signals being transmitted from an 
alternatively selectable plurality of network addresses., and a 
remote control device, for commun ica t. ing commands to the sound 
reproduct ion device, the re mot e control device comprising a 
plurality of indicator buttons. An indicating one of the 
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indicator buttons causes the computer to select -:s preas signed 
one of the network addresses. 

In another aspect of the invention, an audio system 
includes a computer system and a sound reproduction system for 
reproducing audible sound from audio signals. The audio 
signals come from a plurality of selectable sources. A method 
tor switching the sound -reproduction system from an unpois-ered 
state to a powered state includes transmitting a control 
signal from the sound reproduction system to the computer 
system. if the computer system responds to the control 
signal, the method determining by the sound reproduction 
device that the computer system is in a responsive state axtd 

It the computer system does not respond to the --ontroi 
signal, determining by the sound reproduction device that the 
computer system in an unresponsive state. 

In another aspect of the invention, a radio receiver has 
a number n of preset indicators. A method for assigning 
broadcast, frequencies to individual preset indicators includes 
determining the location, of the radio receiver and. scanning 
the frequency spectrum to determine the strongest signals, 

In another aspect of the invention., sound system 

includes a sound reproduction device cox. pied to a computer 
system and a remote control device, for transmitting encoded 
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control commands to the sound reproduce. ion device. .A method 
for decoding the commands includes receiving., by the sound 
repioduot ion device,, one of the encoded cone. roi commands, and 
decoding., by the sound reproduction device, the one received 
control command, and executing, by cue sound reproduce ion 
device, the one received control, command. In the event that 
the one received control command is not deceased e or is not 
executable by the sound reproduction device,. the method 
inciudes transmitting the encoded control, command to the 
c oasput e. r sys tern. 

In another aepeot of. the invention, an. audio system 
includes a sound reproduction device for reproducing audible 
sound from audio signals from a plurality of source?; . The 
sources including a radio tuner and at least one of a CD 
containing a plurality of individually indie at able tracks, a 
plurality of individually inoli oat able network addresses , and a 
plurality of individually indicatable digitally encoded files 
stored on a digital storage device. The audio system includes 
a source selector for selecting from the plurality of sources, 
a source of audio signals to be reproduced by the sound 
reproduction device and a control signal input device. If the 
selected source is the radio tuner, an activation, of the 
control signal input device changes the tuning frequency of 
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the radio tuner; .if the selected source .1 s the CD,. an. 
activation or the. control signal input device changes the 
indicated CD track or play position wit tin a track; ana if che 
selected source is the selectable network addresses, an 
5 activation of the control signal device changes the indicated 
network address . 

In another aspect of the invention., a method of operating 
an audio system adapted to reproduce sound from a plurality of 
digitally encoded flies which contain identifying 

10 characteristics includes assigning a value of one of the 
identifying characteristics to a preset indie* cor ; on the 
indicating of the preset indicator, searching the plurality of 
flies for the value of the one identifying oharact erist io : and 
selecting for reproduction the digitally encoded files having 

15 the value. 

In still another aspect of the invention,, a method for 
selecting from a plurality of audio signal sources having 
identifying characteristics r a single audio signal source, 
includes specifying a value of. one of the identifying 

20 characteristics; determining , by a computer, -which of the 

audio signal sources have the value for the one 

characteristic; and selecting a single audio source i.r.cn the 

plurality of audio signal sources. 

- 5 - 
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According to another aspect of the invent ion, a method 
gives multiple sets of values to a single set of presets being 
u.sed with a single source. The method changes the set of 
values by clicking on a graphic, such as a right or left arrow 
5 on the screen display, to faring up a new set of values for the 
presets. Typically, any one of toe set of. values is 
selectable by either clicking with the pointing device on the 
appropriate preset on the screen, pressing the selected preset 
on the remote, or pressing the preset on the radio. 
10 Other features,. objects, and advantages will become 

apparent from the following detailed description, which .-refers 
to the following drawings in which: 



BRIEF DESCRIPTION OF THE DRAWINGS 
IS FIG, 1. is a block diagram of a first configuration of a 

networked sound system according to the invention; 

FIG. 2 is a block diagram of a second configuration of a 
networked sound system according to the invention; 

FIG. 'i is a block diagram of the interface unit of. FIGS. 
20 I and 2; 

FIG. 4 : e a diagram helpful in explaining the logical 
database relationships of recorded units and assemblages of 
recorded units; 

- 6 -- 
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FIG. 5 is a so Line reproduction device control panel 
according to the invention; 

FIG. 6 is a representation of: an interface screen on a 
computer display in accordance with the invention; 

FIG. ? is a flow digram for assigning broadcast radio 
frequencies to the preset buttons according to the invention; 

FIG. S shows the buttons on the. remote control device; 

FIGS, SA--3P are schematic circuit diagrams of circuitry 
in a radio that .implement elements 12, 14 and 1 £ of the system 
of FIG. 2; and 

FIG. 10A--IOF represent an implementation of the interface 
nail 54 of FIG. 2 . 



DETAILED DESCRIPTION OF THE INVENTION 
With reference now to the drawings and more particularly 
to FIG. 1,. line re is shown a first configuration of a networked 
sound system according to the invention. Sound reproduction 
device 10 includes an AM/FM tuner 12, audio signal processing 
oircuitryM, control electronics circuitry 16 for controlling 
the tuner and signal processing circuitry, a remote control 
device I'? for communicating commands to control electronics 
circuitry 16.. and an electro-acoustical transducer IS. An 
auxiliary (hereinafter "aux" } input 13 typically i mpl.emenoed 
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as a signal jack permits the sound reproduce! on device to 
receive audio signals from outside sources, such as portable 
CD players. Computer system (PC) 20 includes a bus 22 which 
interconnects various computer system components and carries 
5 data and control signals between them. Hardware components 
may include CPU 24, RAM 26, CD player 28, a mass storage 
device., such as a hard disk 30, a network interface card 12, 
and a sound card 33, Computer system 20 also includes a 
number or. external connectors for connecting bus 22 with 

10 various external devices- A first external connector 34 
connects to an external display 3c". A second external 
connector 3 8 connects to an external input device such as a 
mouse 40. A third external connector 42 coxmecls to a 
keyboard 44. A fourth external connector 4 6 connects network 

15 interface card 32 to a local or wide area network tor 
transmitting to and receiving signals from, remote devices that 
are connected to the local or wide area network. A fifth 
external connecter 43 connects to external mass storage oevice 
45. Stereo jack 48 connects sound card 33 to radio audio 

20 signal processing circuitry 14 through analog input terminal 
49. Audio system control connector 50 connects bus 22 to 
control electronics circuitry 16 through digital input 
terminal SI, 
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Referring now co PIG. 2, there is shown a second 
configuration of a networked audio system according co che 
invention. The elements of FIG. 2 are the same as the 
elements or. FIG , I, with some exceptions. Sound card 33 of 
FIG. i ic not needed xn this configuration. Stereo jack 8 
and che audio system eonl.ro ! connector 50 of FIG,. 1 are 
replaced by a bus interface connector 52, which connects to an 
interface unit. 54. The interface unit 54 connects to audio 
signal processing circuitry 14 through analog terminal 49 and 
to control electronics circuitry 16 through digital terminal 
5.1. . Interface unit 54 will be described in more detail in 
connection with a subsequent figure. 

A networked audio system which contains both the powered 
speaker and the radio tuner in a single enclosure is 
advantageous over conventional audio systems which house the 
speakers and radio tuner in separate enclosures, because the 
aye tern can then be configured co occupy less space in a work 
area . 

Referring to FIG. 3, there is shown interface unit 54 in 
more detail. Signal line 56 from interface connector 52 is 
connected to logic circuitry 5b. Logic circuitry SB is 
coupled to 15/ A converter 60 which is connected co analog 
terminal 49 by analog signal line 62. Analog terminal 49 is 
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in 5: urn connected to audio signal processing circuitry b-3 . 
Logic circuitry 58 is connected to digital terminal 5i by- 
digital signal line 64, Digital terminal 51 is in turn 
connected to control electronics circuitry 16. If bi- 
directional flow of analog signals is desired, a second analog 
signal, path is provided. The second analog signal path 
includes a signal line between audio signal processing 
circuitry .14. and a second analog terminal 66; a second analog 
signal line 63 connecting second analog terminal 66 and an A/D 
converter 70; and a signal line connecting ?JD converter 70 
and logic circuitry 58. 

In operation, logic circuitry 58 determines if 
transmissions on signal line 56 from bus 2 2 are intended for 
sound reproduction device 10, If signals on bus 22 are 
intended for sound reproduction device 10.. logic circuitry 
determines whether the signals are control signals or audio 
information. If the signals are control signals. logic 
circuitry 58 transmits signals to digital terminal 51 over 
digital signal line 64. If signals are audio information, 
logic circuitry transmits signals to D/A converter 60 which 
converts the digital signal to an analog audio signal. Analog 
audio signal is then transmitted over analog signal line 62 to 
analog terminal 49 and then to audio signal processing 
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circuitry 14.. The digital signal path including control 
circuitry is, digital terminal 51, digital signal line 64, 
logic circuitry 58 signal line 56 , and interface connector 52 
is constructed and arranged to transmit signals 
bidi recti anally.. so that control signals originating at 
control circuitry 16 can be transmitted to computer bus 22 tor 
processing by CPU 24. If bidirectional flow of analog 
circuitry is desired, analog signals tar/ be transmitted from 
audio signal processing circuitry 14 to second analog terminal 
66, and to A/D converter 70, vine re it is converted to 3 
digital signal that is then transmitted to logic circuitry 5S. 

In one implementation , sound reproduction device 10 is a 
Wave'-' radio equipped with an appropriate communications porta,, 
available from the Bose Corporation of Framingham, 
Massachusetts. Computer system 20 may be a conventional 
mudtiiaedia personal computer . 

There are typically three implement at ion arrangements f or 
interface unit fit. One alternative is to imp] emeni interface 
unit 54 as a module in computes: system a:). In this 

arrangement, interface unit 54 is implemented as a circuit 
board that connects internally to bus 22 (so that interface 
connector 52 is internal to the computer, and is physically 
connected to an expansion slot in the computer) , signal lines 
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62, 64, and 68 a::e imp.Ietnen.ted as cable;-?, and digital te.rnvin.ai 
bi, analog terminal 43 (and second analog terminal 66, if 
present) are. externa.! ports for the sound reproduct ion device 
10. 

A second alternative is to implement interface unit 54 as 
an intermediate, separate unit, typically integrated with 
cables which implement signal lines 62, 64,. 6<?, and 56. In 
this arrangement, interface connector 52 is an external 
computer port, and digital terminal 51,. analog terminal 49 
(and second analog tertninal 66, if present) are external ports 
for the sound reproduction device 10. 

A third alternative is to implement interface unit 54 as 
a module., such as a circuit board, in the sound reproduct ion 
device 10. In this arrangement, sound reproduction device 10 
has an. external port to accommodate a cable that implements 
signal line 56, and the remaining signal lines and terminals 
are internal to sound reproduction device 10. 

A networked sound system according to the invention may 

have a number o: operating modes. In a first mode, sound 

reproduction device 10 operates as a standalone sound 

reproduction device (hereinafter '-standalone mode- 7 } ,. similar 

to a conventional radio or hi-fi. receiver. Operating in this 

mode, sound, reproduction device operates independently of 
■■ 12- 
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computer system 20, and even operates if comp- iter system 20 is 
not running. In a second operating mode ( he rei naf>er "sound 
effects mode"}, sound reproduction device 10 oper-nes 3;; 
conventional computer speakers, reproducing sounds tin; ~. are 
.incident a I to programs running on computer system ;-0, 
Examples may be sound effects in computer garner, aud.nb.Ie 
alarms and warnings, indicating, for example,. chat the 
compu t e r s y s t em ha s r e c e 1 ve d e I e c t r on i c ma i I . I n a t h i rd 
operating mode (hereinafter "audio system mode"? sound 
reproduction device 10 operates as a processor and reproducer 
of audio signals from a variety of sources, including 
networked sources and components of the computer system 20. 

When the system is operating in the sound effects mode 
and the audio systems mode, the operation of the components of 
the system is controlled by a software program running on 
computer system 20. For efficient use of computer resources, 
the software program may be divided into two program modules, 
one of which provides eommunx cat ions between components of 
computer system 20 and sound reproduction device 10, and a. 
second which accesses sound sources as described below. 
Additionally, the first program module can contain 
instructions such that it automatically activates the second 
program module it it detects a communication from sound 
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reproduction device .10 to computer system 20 that requires 
that the second module be running. 

Operating in standalone mode, sound reproduction device 
10 is control i ed as, and operates as a standard radio or 
5 receiver. On/off. cuning, and volume control arc all either 
entered by control buttons or dials that are connected 
electronically to control electronics circuitry 16, or by 
remote control device 17.. 

Operating in Bound effects mods, sound reproduction 
10 device 10 is controlled as, and operates as, standard 
amplified computer speakers having an on/off switch and volume 
control , 

Operating in audio systems mode, sound reproduction 
device 10 reproduces sound from tuner 12,. a ax input 13,, 

15 digital audio signals stored in RAM 26, bard disk 30, or 
external mass storage device 45; audio signals received cc- 
sources connected to the local or wide area network- connected 
to network interface 32; and other sources such as CP player 
28 (which can be a component of computer system 20 as shown, 

20 or which can be a separate component, connected directly to 
sound reproduction device 10) . The source or sources of the 
audio signals is controlled by a computer progress running on 
computer system 20. 
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If sound reproduction device 10 is in ..-he "-off" state, 
and is turned "on" either by pressing -. he "on" or "power" 
button or a button or indicator performing an equivalent 
function, or by pressing the corresponding button on remote 
control device 17, control electronics circuitry 16 detects 
whether computer 2 0 is connected, and if connected, in the 
"on" or "off" state. If computer 20 is not connected or is in 
the "off" state,, sound reproduction device 10 operates in 
standalone mode, and sound reproduction device begins 
reproducing audio signals from the last internal rod signal 
source (in one implementation, either AM or PM signals from 
AM/FM tuner 12, or signals from aux input 13} . If computer 2 0 
is in the *on" position and the second program module (as 
described above in the discussion of "Operating Modes") is sot 
running, the first program module activates the second program 
module, and the sound reproduction device begins producing 
signals from the last audio signal source., as described above 
in the discussion of "audio systems mode." If computer 20 is 
in the "on" position and the second program module is running, 
the. sound reproduction device begins producing signals from 
the last audio signal source . 

Recorded on hard disk 30 or external mass storage 45 :nay 

be information about typically either PM broadcast, PM 
- 15- 
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broadcast, broadcast radio stations available r.o the 
reproduction device 10 through tuner 12, Typically, 
availability is determined by a combination of proximity to 
and direction to the broadcast siu.e, directionality 2nd power 
5 of the broadcast signal, obstructions (such as tail buildings 
and mountains} , and competing signals, especially those in 
nearby frequency bands. The list of radio ov.at 10ns available 
to the reproduction device may be assembled in a number of 
ways. In a simple form, the user may manually tune a radio 

10 station and manually enter into the data base identifyixvg 
information about the radio station. In more sophisticated 
forms, the reproduction device may automatically scan the 
broadcast frequency spectrum and assemble a list of available 
radio stations by noting the frequency and by measuring signal 

15 strength of received signals, or a suggested list of radio 
stations, based on location information such as zip code,, or 
can be compiled by a resource (such as the vendor of the 
reproduction device or a commercial information assembler;, 
information about each radio station can also be collected and 

20 stored. Such information can include: station broadcast 
frequency; station call letters and/or other ident i f ters : 
station format (news, type of music, location, and others). 
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Information about radio stations that are accessible over 
the local or wide area network (hexeinaf ter wet radio 
stations) is also acquired and stored. This information may 
be acquired through search engines, by coramerciaiiy available 
listings from suppliers such as vTuner ; vTuner . com; , or 
assembled by the user. Information about web radio stations 
typically include a station identifier, a network address, a 
category (e.g. news, rock, jazz, sports, classical; , and & 
1 oc a z. i on o £ o r i g i na t i on . 

The information about broadcast, radio stations and web- 
radio stations, respectively, may be organised and sorted 
based on any of the information types mentioned above. 

In addition to reproducing sound, a networked sound 

system according to the invention can record, on hard disk 3 0 

or external mass storage device 45. Recording can be done 

simultaneously with sound reproduction, or in the 

"background." Sound is recorded in units, and the units are 

identified and information about the units are recorded in a 

data base. For example, a typical recording unit is a track 

on a CD. The information about each unit (track) may include 

title, composer,. artist, category (e.g. eiass-cal, rook, 

blues) . The information may be obtained arst.omatioa.liy or by 

user intervention from commercially avail able internet, sources 
- 17- 
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and /or may be entered or edited by the user. Additionally, 
for ether types of recording units,, the inf ormatiori may be of 
other types (such as tor radio broadcasts a station and a time 
interval; for athletic events the date and participating 
5 teams; for cultural events the date, performer,, composer; and 
others; , For convenience, recorded units and assembl ages of 
recorded units are referred to as VojsIc files*" even though 
the recorded units are not necessarily recordings of music. 

Referring now to FIG. 4, there 1.8 shown a diagram that 

10 will be used to discuss the logical relationships of recorded 
units and assemblages of recorded units. Recorded units 1.10-1 
through 11.0-n each contain data representing the recorded 
sound and information about the recorded sound. In for nation 
could include the artist, the composer, and the type of music. 

15 A first type of assemblage of recorded units is an "album" 
represented here as items 112a, 112b, 112c. Albums 112a, 
112b, and II2c may also have associated with them information 
similar to the information about the recorded units, such as 
artist, composer, and type of music. Albums may include 

20 recorded units that have different composers, artists, or type 
of music. 

A second type of assemblage includes recorded units with 

common identifying characteristics, sometimes referred to as 
- JS- 
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common "metadata" values. "Metadata" values are typically 
included in file header information of music files in many 
popular music file formats. Metadata values may include the 
artist, the composer,, the type of music, and others. For 
example, element 114 represents an assemblage that includes 
ail albums (112a and 112b) that include a track performed by a 
predetermined artist and all tracks performed by that artist. 
Album 112b is included in the assemblage, even though it may 
include only one track HQ -7 performed by that art. i at. and evert 
though chat album may contain tracks that are performed by- 
other artists. In other embodiments,, the assemblage may be 
set up such that only tracks performed by the artist are 
included in the assemblage. Similarly, assemblage 114 may 
represent an assemblage of all recorded, units written by a 
common composer or containing a common type of music. 

For example, if an. assemblage contains music iiles having 
a common composer metadata value of "Beethoven" , each time the 
assemblage is requested, a computer database program may 
search all the music files for the metadata value of. 
^Beethoven" as the composer. In this manner, each time a new 
music file is recorded with "Beethoven' 7 as the composer, it is 
automatically added to the assemblage. In other words,, this 
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second type of assemblage may be said to be dynamical ly 
constructed, 

A third type of assemblage is represented by playl lot. 
116. In this example, playlist 116 includes artist assemblage 
5 114, alburn X12c ; and track lio-n. 

Information about recorded units, piayl lots and other 
assemblages, broadcast radio stations, computer network 
accessible radio stations is stored in a data base stored in 
RAM 26 mass storage device 30 or external mass storage device 

10 15. In one imp! ementat ion, a record of the da:, a base may 
correspond to a broadcast radio station, a web radio station, 
or a recorded unit. The fields of tte records representing 
broadcast radio stations may contain information such as call 
letters. broadcast frequency, station format, or signal 

15 strength. The fields of record representing computer network 
accessible radio stations may include a identifiers, network- 
addresses, locations, and station formats. The fields of 
record representing recorded units may include the metadata 
values as described above. 

20 Referring to FIG. 5, there is shown a control panel from 

sound reproduction device 10. Preset Out tons 72 a - 72 f each 
have a broadcast frequency associated with if. When that 
button is depressed by the user, the control electronics 
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circuit.-:'/ causes the control electronics circa A try (of." PIG. 1) 
to cause the timer 12 to tune to the frequency associated with 
t ha t preset but t on . 

In addition to associating broadcast frequencies to the 
identifiers, a networked sound system according to the 
invention can assign other entities to the preset button. 
Other entities can include web radio network addresses, 
playlists; or recorded units, such as individual CD tracks, or 
other assemblages of recorded unit as described above. 

In a net. worked sound system according to the invention, 
there are at least three ways of activating the preset 
buttons'. The buttons of FIG. 5 can be depressed; 

corresponding buttons on remote control device 17 can be 
depressed; or a graphical representation of a corresponding 
preset button that is caused to appear on external, display 3 6 
by a computer program may be selected by operation or mouse 
40. Hereinafter, the cerm "preset indicator" will be used to 
denote the preset buttons on the control panel (PIG. t) , the 
preset buttons on the remote control device {Fid. fe), or she 
graphical representation of the preset buttons on the display 
(FIG. 6) . In one embodiment, there is a one to one 
correspondence between the preset buttons on the control panel 
of the sound reproduction device, the preset buttons or remote 
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control device 17, and. the graphical representation of preset: 
buttons appearing on external display 2€ . Activating a preset, 
button, on control panel of FIG. 5 r trie corresponding preset 
button on remote control device 17, or the graphical 
§ representation of the preset button, on external display 3d 
causes the same entity to be selected. For each, different 
source., a different entity may be assigned to each preset 
button, as will foe described below. There may also be 
nil; it.: pie sets of values to a single set of presets being used 

10 with a single source as discussed above. For example, there 
may be multiple sets of FM and /or AM radio stations, 

A common user interface screen is caused to appear on 
external display, with some of the portions of the screen 
having different identifying legends. Referring to FIG. 6',. 

15 there is shown a user interface screen. Source selection 
region 78 has graphical regions enabling the user to select 
the audio signal source.. In this implementation, a CD, AJ>t 
broadcast radio., FM broadcast radio, "Web Radio, and Music 
Files (e.g. recorded units) can be selected. In current 

20 selection region 88, information about the selection currently 
displayed is shown. In available selections region 90 f 
information about the available selections is shown. In 
preset section .92,. six graphical figures, corresponding to the 
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si?, preset butt oris shown .in FIG. 6 are displayed. ^Tune- 
graphical figures 79 are discussed below in the discussion of 
FIG. 8, 

The i.nfor^af.. ion displayed in the available se iect i ons 
region .90 may be ordered based on any of the metadata valuer. 
For example, the list of FM stations of FIG. <? can be ordered 
in by station ID as shown, or con 'Id be ordered by broadcast 
frequency, or by category (station format; . Order ino the list 
of stations in different manners enables the user to rco.re 
easily select the music to be reproduced from the list of 
available selections, especially if the number of available 
selections is large. For example, if the user has selected 
"web radio" as the source, inhere may be hundreds of cut lies 
displayed in the available selections region. If the user 
wants to listen to a particular type of n-usic, for example 
jaca, the user can. order the I. let of available web radio 
stations by station format, and scroll through the list and 
In st en to web radio stations until a suitable station is 
found. Scrolling through the list can be done by using the 
arrow keys on the computer keyboard, the '"tuning" buttons 128 
{FIG. 5) on the control panel, or the corresponding buttons 
147 (FIG. 8: on the remote control device. 



- 23 - 
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The entities that can foe assigned to the preset buttons 
are dependent on the audio source selected by activating the 
appropriate graphical figure in the source selection region 
73. If the CD source has been activated., the preset buttons 
5 are not active, If the AM broadcast or FM broadcast graphical 
figure have been activated,, broadcast frequencies in the AM 
and FM broadcast bands, respectively, can foe assigned to the 
preset buttons . For convenience and ease of: identification, 
the call letters may also be displayed on the graphical 

10 representation. If: the web radio audio source has Ceen 
activated, a URL of a web radio website are assigned to the 
preset buttons. For ease of identification, the name, or 
other identification about the website is typically displayed 
on the preset buttons . 

15 If the music flies audio source has been selected., any 

assemblage, as discussed above,, of recorded units can oe 
assigned to a preset buttons. For cotribinat i ons of recorded 
units, a play mode may also be assigned to the preset out ton. 
"Play iTiodes" may include sequential , in which the recorded 

20 units are played in the order they appear in the database 
(typically, for example, for an album, this means in the order 
the individual "cuts" appear or the alOurrO , "chv.r tie" or 
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^ random, '' in which the recorded units are played in a random 
order, and "repeat" either single cuts or a sequence of cuts. 

In one embod intent, initial preset assignment of broadcast 
radio stations is done, automat icail y . Referring to Fi;n 7, 
5 there is shown a flow diagram of a process tor automatically 
initial preset essi gnment by a computer program running or 
computer system 20. In step 100,. a locator is entered, for 
example, by a user entering a *zip code" using keyboard 44. 
In optional seep 102, the user enters radio format preference 

10 or preferences {i.e. such as news , talk, type of inn sic as 
discussed above). At step 104, the computer pro-gram directs 
AK/FM tuner 12 to scan the applicable broadcast frequency band 
for strong signals. At step 105, the strongest: signals are 
compared to available stations based on the locator and 

15 information about available radio stations, as discussed above 
in the discussion of audio system mode operation. At step 
3.0S, the broadcast frequencies of the strongest signals are 
assigned by the computer program to the presets. If forms t 
preferences have been entered at optional step 10.';.. the 

20 strongest signals for each; of the se.lect.ed formats may be 
assigned to the presets. The number of presets for each 
format is dependent on the number of presets available and the 
number of formats selected. For example, .if the ose.r has 
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selected two tormats and there are six. presets av« il abl e , the 
broadcast frequerici.es of the strongest three signals in each 
format are assigned to presets. If optional step 102 has not 
been performed, stations may be assigned to presets in other 
ways; for example, the strongest signal, of each of the formats 
may be assigned to a preset, or the strongest signals, 
irrespective of format may be assigned to preset. 

A user oan enter control signals? or data for controlling 
the operation of the sound system through three data/control 
input systems. A first input system includes the input 
devices of computer system 20, including mouse 40, keyboard 
•54, and external display 36. A second input, system includes 
the buttons of control panel (FIG. 5} of sound reproduction 
device 10 of FIG, 1. A third input system includes the remote 
control device 17 of FIG- 1, shown in more detail in PIG. 8. 
In one implementation,, different subsets of control signals 
and data input can be entered through each of the input 
systems , In this implementation the control panel (FIG. 5) 
has input buttons for the following control/data functions; 
four buttons 120 for entering control signals and data for 
various clock--- radio functions of sound reproduction device 10; 
a sound .reproduction device on/off switch 122; a broadcast- 
band selector button 124? an aax input selector 126; volume 



Docket No.: 02103.390001 

control buttons 127; two tuning butt oris 12h; and preset 
buttons 72a - 72 f, discussed above. Re not? control device 
(FIG. 8) has input buttons for the following control/data 
f unctions : sound reproduction device on/off switch I'iO; 
5 volume control buttons 134; broadcast band selector button 
126; PC signal source selector buttons 138, preset selector 
buttons 14 0a 14 Of, CD player pause button: 141; and five 
"overloaded" or multi-use buttons. Button 142 activates the 
"snooze" feature if the sound reproduction device has been 

10 turned on to a broadcast radio station by the alarm, or -;u. ..ee 
or unmutes the sound reproduction device if the sound 
reproduction device has been turned on any other way. Button 
144 turn off the alarm if the clock radio a] arm feature of the 
sound reproduction device is sounding, or stops one CD player 

15 28. Track/tune button 147 is discussed in core deter! below. 

Equivalent control signals that can oe entered from more 
than one of the three input systems? have the same effect, 
regardless of which input system was used to enter- the data or 
control signal. For example, if the sound source is FM 

20 broadcast radio, and preset button 1 is activated, : ho audio 
system tunes to the broadcast frequency represented by preset, 
but torj 1,. regardless of whether the preset button war 
activated by pressing preset button 72a on the control panel.. 
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pressing preset button 140a, on remote control device 17, or 
by selecting preset icon 150a on the user interface screen 
(FIG . 6) shown on display 36 {FIG . 1} . Additionally, if the 
data or control signal is entered through remote control 
device 17 or chrough the sound reproduce ion device control 
panel (FIG. 5} ; a visible indication is displayed on the user 
interface screen (FIG, 60. For example, if: preset button 5.40a 
? pre set button I) is pressed on remote control device 3 
visible indication appears on user interface screen (FIG. 6} 
.shown on display 36, 

The. oil feet of the control signal may depend on the source 
of the audio signals. For example, if the source of the audio 
signals is the AM/FM tuner 12 (FIGS. 1 and 2} ; selecting the 
"tuning"' buttons 128 (FIG. 5) on the control panel, or the 
corresponding buttons 147 {FIG. 8} on the remote control 
device, or the corresponding graphical figures 7 9 :'F"1G. €) 
causes the tuning frequency of the AM/FM tuner to change. If 
the source is music files, the names of the music files may 
appear in the available selections region 90 [FIG. 6) of the 
interface screen, and selecting of the. tuning buttons on the 
control panel or the equivalent control buttons on remote 
•control device or the equivalent graphical figure on the 
display screen rosy cause the display to change the high! ighted 
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music file. If the source is web radio stations, the 
available web radio stations ray appear ;.n the available 
selections region SO (PIG. 6} of the interface screen., and 
selecting of the tuning buttons on Che control panel, or the 
equivalent control buttons on remote control device or the 
equivalent graphical figure on the display screen may cause 
the display to change the highlighted web radio st.au.ion. 

In the event that the control electronics circuitry 16 
(FIG, 1} of the sound reproduction device receives from remote 
control device 17 a remote control signal ha v. control 
electronics circuitry 16 cannot decode, the control 
electronics circuitry retransmits the remote control signal to 
computer system 2 0 for decoding. 

For ease of selecting individual sources, in one 
embodiment , in addition to specifying a category (such a* 
ransie files, "broadcast radio stations, computer network 
accessible radio stations, music files, and CD) of sources, 
the user may select from a subset, of ail the sources in a 
category. For example, if the user has selected broadcast FM ,. 
broadcast 7vM, or network accessible radio as the source 
category, the user may choose to select an individual radio 
station from a subset of all available radio stations, the 
subset including only radio stations having a particular 
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format, such as n&ws; or if the user has selected music tiles 
as the source, category the user may choose to select a rile 
from a subset of all available files, the subset including 
only music of a certain type, such as jazz. 
5 This may foe conveniently done using the available 

selections region. 90 (FIG . 6 5 and the various control input 
devices, including keyboard 44 or mouse 40 (FIGS. I and 2} 
radio control panel {FIG, 5} , or the remote control device 17 
(PIGS. 1, 2 ,« and 8). The computer program running on conputer 

to 20 may provide for the user to enter a preferred subset 
category, or alternatively, may allow the user to sort, order 
or filter the entries in the available selections region. The 
input devices may then be used to highlight and select entiles 
in the available selections region 90. In one embodiment, the 

15 tuning keys 128 of the control panel (FIG . Z) , or the 
corresponding buttons 14 7 on remote control I"? are used to 
highlight, and select entries in the available selections 
region. In this embodiment, pressing the tuning key 12 b or 
147 highlights the next entry in the available selections 

20 region i ; 0 . The 1n.3n.ing keys may also be used in the above 
manner even if: the interface screen (FIG, 5; is not visible on 
the display, as may happen if the interface screen has been 
minimized or if the view of the interface screen is obscured 
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by a graphical display generated by a software program. This 
aspect of the in vent ion may also be used in audio systems 
which have no display associated with them. 

In another embodiment, when the source category 
broadcast radio, tuning keys 12 3 of: the control panel ; FIG. 3; 
and the corresponding buttons 14 7 on remote control I" are 
used in the conventional manner, that is, to change the tuning 
frequency of AM/FM tuner 12 . 

FIGS . 9A ; 3B, 90 and 9D are schematic c iron it diagrams of 
circuitry in a radio in an exemplary embodiment of the 
invention implementing AM--FM tuner 16, audio signal processing 
circuit 14 and control electronic circuitry 16 in the system 
of FIG. 2. FIG. 10 is a schematic circuit diagram of an 
exemplary embodiment of interface unit 54 . 

There is enclosed a CD-ROM that may be inserted into the 
D drive of a personal computer in an exemplary embodiment of 
the invention. 

It is evident that those skilled in the art may make 
numerous modifications of and departures from the specific 
apparatus and techniques disclosed he-rein without departing 
from the invention concepts. Consequently, the invention is 
to be construed 33 limited only by the spirit and scope of the 
appended claims , 



